Allergic reactions can occur after ingestion of pork products [1] . Allergy to pork meat is very uncommon in isolation [2] . We present a protein identified in a series of patients with selective allergy to pork-derived foods.
Six patients were recruited for an allergy work-up between January 2014 and February 2016. They all tolerated other mammalian meats, poultry, fish, and condiments/spices. Only patient #4 reported a tick bite. No patient had received cetuximab or a gelatin-derived colloid.
Skin prick testing was performed using a subset of indoor and outdoor aeroallergens (pollens, molds, mites, dog, cat, hamster, rabbit, horse, and cow), along with a food battery (Anisakis, profilin, lipid transfer protein, latex, and spices) and a meat battery (pork, beef, lamb, rabbit, and chicken) (ALK-Abelló). Prick-by-prick tests were performed for raw and boiled meats (pork, beef, lamb, rabbit, chicken, and turkey), ham (cooked and dry-cured), and other pork-derived foods (chorizo, sausage, salami, and loin), with negative controls (50% glycerinated saline) and positive controls (histamine hydrochloride, 10 mg/mL). Prick-by-prick testing with bovine gelatin-derived colloid (Aventis Pharma) and additional intradermal testing with a 1:100 dilution of bovine gelatin-derived colloid were performed in order to rule out possible asymptomatic gelatin sensitization. Serum total IgE and specific IgE against meats (pork, beef, lamb, and chicken), -gal, gelatin, and bovine serum albumin, were measured using ImmunoCAP (Thermo Fisher Scientific) following the manufacturer's instructions. All clinical data are shown in the Supplementary Table. All patients had negative results in skin tests with bovine gelatin-derived colloid. Five nonatopic and 5 atopic individuals served as controls, and they all had negative results to skin tests with meat, including pork.
In order to identify the culprit protein, proteins from drycured ham were separated by SDS-PAGE according to the method of Laemmli [3] (Figure) and electrotransferred onto polyvinylidene fluoride membranes as previously described by J Investig Allergol Clin Immunol 2019; Vol. 29(1): 46-83 © 2019 Esmon Publicidad Towbin et al [4] before being incubated with the patients' sera. Western blot performed with the patients' sera revealed a band of 43 kDa in all cases (Figure) . Mass spectrometry sequencing revealed the identity of this protein, a creatine kinase (CK) M-type, with a molecular mass of 43 260 Da and a peptide sequence of 382 amino acids (Swissprot, NCBI database).
We present a series of 6 patients diagnosed with allergy exclusively to pork-derived products in which a specific protein was recognized by all sera. These immediate allergic reactions occurred predominantly in women. Gastrointestinal tract symptoms were observed in half of the cases. However, the diagnosis was difficult to make using conventional diagnostic methods.
The role of CK in allergic diseases has been described in a patient with occupational asthma and urticaria caused by thermolabile CK in fish [5] . However, to the best of our knowledge, CK has not been previously associated with selective pork allergy. Diverse clinical pictures have been described after eating pork products [6, 7] , and various allergens from pork-derived products have been reported (28-30, 40, 51, and 65 kDa in meat) [6, 7] . However, none of them has been associated with an immediate, isolated allergic reaction after eating raw and cooked pork-derived foods. Because all patients had symptoms immediately after ingestion of dry-cured ham and other pork-derived products, it is reasonable to think that this CK could be a thermostable allergen, unlike fish CK [5] , owing to its capacity to induce allergy either via dry-cured (ham, chorizo, loin, and salami) and cooked pork-derived foods (sausages, chops, and steaks). We thought that the allergenic capacity of these dry-cured foods was similar to that of processed fish (salted, smoked, or fermented) [8] , that is, not dependent on industrial processing.
CK is a marker of heat stress in pig muscle and, therefore, an indicator of the quality of the meat [9] . During transportation and lairage before slaughter, especially under warm Mediterranean climatic conditions, hyperthermia can induce diverse metabolic reactions, including anaerobic glycolysis, glycogenolysis, production of hydrogen ions (low pH), and dehydration [9] . Furthermore, factors such as female sex, specific pig race, and extended time to slaughter affect the quantity of CK in porcine muscle [9, 10] . All these factors lead to pale, soft, exudative meats, with lower levels of CK than dark, firm, dry pork meats [10] . Dry-cured ham, loin, salami, and chorizo are dark, firm, dry meats that do not receive heat during home or industrial processing. In fact, they are cured by cooling and drying. Therefore, it is possible that the pork meat portions used to perform prick-by-prick testing did not contain the necessary quantity of CK to elicit a positive response in most of the patients, since this protein was the only one detected and the responsible allergen in all 6 cases. An additional explanation would be that a significant number of the patients experienced predominantly gastrointestinal tract symptoms, and in cases where the skin was not the target organ, these were the only symptoms recorded.
As for the negative CAP results, we think that if IgE against pork CK had been available for skin and serology testing, a positive result would have been identified in all 6 patients. The main problem is that there are no purified CK proteins in pork meat, and neither serology nor skin testing can be performed, even though the immunodetection studies suggest that CK could be responsible for the clinical symptoms. Therefore, the negative responses in the skin tests and immunodetection in most patients could be explained by the quantity of CK in the meat, the different target organ, and the absence of IgE against pork CK.
In conclusion, we report a series of 6 patients diagnosed with an immediate allergy exclusively to pork-derived foods that developed in adulthood (mainly women) and was induced by specific culinary products (both dry-cured and cooked). The reactions manifested as various symptoms, affecting mainly the gastrointestinal tract. We identified a CK M-type from pork meat as the associated protein in all 6 cases.
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Eggs are one of the most common causes of IgE-mediated food allergy in children worldwide. In a retrospective cohort study in the US, chicken egg was the fifth most commonly involved allergen in food protein-induced enterocolitis syndrome (FPIES) and was responsible for 11% of cases [1] . A patient with IgE-mediated chicken egg allergy usually avoids other types of bird egg owing to cross-reactivity between IgE antibodies and allergens [2] . However, the major antigens and cross-reactivity in bird egg-induced FPIES are not fully understood, and there are few reports of FPIES induced by quail egg in children who had no symptoms after ingesting chicken egg [3, 4] . We report the results of a double blind, placebo-controlled food challenge (DBPCFC) and allergic in vitro testing in a 7-year-old Japanese girl with FPIES to quail egg but not to chicken egg.
The patient had a history of repetitive vomiting about 3-4 hours after eating heated quail egg when she was 4 and 7 years old. She had never experienced an allergic reaction after ingesting chicken egg and had had no other allergic diseases (eg, allergy to other foods, asthma, and atopic dermatitis). She had no family history of allergic disease.
The results of the prick-by-prick tests with raw yolk, raw egg white, boiled yolk, and boiled egg white were negative for both quail and chicken egg. The results of allergen-specific IgE testing were all under 0.10 kU A /L, for chicken egg white, yolk, and ovomucoid (ImmunoCAP, ThermoFisher Scientific). After informed consent for a DBPCFC was obtained, the patient ingested a pancake containing quail egg or a pancake containing chicken egg as a control. She vomited several times but had no other symptoms 3 hours after eating the pancake containing quail egg. Similarly, she had no symptoms after eating the pancake containing the same quantity of chicken egg. Although this result failed to meet the current diagnostic criteria for FPIES [5] , we avoided increasing the amount of quail egg owing to the possibility of aggravating the
